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Case Report 
Resection and Reconstruction of the Right Hepatic
Vein With Combined S4, S7 and S8 Segmentectomy
Yu Xie, Jia-Hong Dong, Yan-Bin Wang and Jian-Jun Leng, Department of Hepatobiliary Surgery, 
General PLA Hospital, Beijing, China.
Preservation of the main branches of the right hepatic vein in hepatectomy can retain the liver function
of the future remnant liver, and especially in some types of radical surgery, reconstruction of the hepatic
vein is considered. A case is here presented where a high risk patient diagnosed with Caroli disease was
treated effectively using precise hepatectomy. [Asian J Surg 2009;32(4):247–52]
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Introduction
When the tumour has encroached on the hepatic veins, it
has been traditionally considered a contraindication to
liver resection. Involvement of the hepatic veins requiring
reconstruction has been considered a contraindication to
resection of advanced tumours of the liver as the surgical
risks are high. Recent advances in liver surgery that neces-
sitate hepatic vein reconstruction can be applied to hepatic
resection in some cases. The most important thing is the
preoperative evaluation. Here, we present a case. The lesion
occupied the S4, S7 and S8 segments. Initially, a right tri-
sectionectomy was planned, but the remnant liver volume
would be 14.2% of the total liver volume and the risk of
remnant liver failure was considered high, so resection
and reconstruction of the right hepatic vein with a com-
bined S4, S7 and S8 segmentectomy was performed.
Case Report
A 26-year-old woman was diagnosed with Caroli disease 
6 months before her operation. Preoperatively, the 
liver function Child-Pugh score gave an A classification,
and bilirubin and serum protein levels were normal.
Indocyanine green clearance at 15 minutes was 10% and
preoperative examination found no contraindication to
surgery. Computed tomography (CT) scans revealed many
intrahepatic cysts. We used Mevis software of Bremen
University, Germany to establish three-dimensional imaging
(Figures 1 and 2). Clinical information indicated that the
liver volume was 1,463 mL, tumours were 171 mL, and the
liver functional volume was 1,292 mL (1,463 mL − 171 mL).
We also obtained images of the portal vein and hepatic
vein analysis (Tables 1 and 2).
A right trisectionectomy was planned. But we found
that the remnant liver volume would be 14.2% of the total
liver volume and 16.1% of the functional liver volume.
Thus, there was a high risk of liver function failure after
such an operation. In such circumstances, a right portal
vein embolization would be done before the operation,
but the right portal vein was too thin and we were unable
to perform this.
Therefore, we planned to conduct a S4, S7 and S8 seg-
mentectomy using the technique of resection and recon-
struction of the right hepatic vein. Before the operation,
we had considered using other vein substitutes including
artificial vessels, but we calculated from the CT scan 
that we could get a length of normal right hepatic vein
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from the resected excisional specimen. First, we liberated
the ligament of the liver, and dissected the hepatic hilum
using cut-ultrasound aspiration to separate liver
parenchyma. After dividing the middle hepatic vein and
the right hepatic vein, the tumour was resectioned. We
isolated a length of right hepatic vein in the specimen and
used it to construct a bridge between the broken ends of
S5, S6 and the inferior vena cava. The procedure of the
operation is outlined in Figure 3.
The operation lasted 10 hours. During the operation,
hemihepatic vascular control was used four times, with
each procedure lasting 15 minutes and with a 10-minute
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Figure 1. Venous-phase CT images of the liver were obtained (A–F). From the CT scan, we can see that there are many 
intrahepatic cysts, occupying the S4, S7 and S8 segments. The middle hepatic vein is encroached and a portion of the right hepatic
vein is also involved.
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gap between procedures. The total blood loss was
2,600 mL and the volume of autohaemotransfusion was
1,250 mL.
The patient made an uneventful postoperative recov-
ery with no evidence of liver function failure, and the liver
functioned well (Figure 4). A month after surgery, mag-
netic resonance imaging showed that the remnant liver
was undergoing hyperplasia (Figure 5). The pathological
diagnosis was consistent with Caroli disease (Figure 6).
Discussion
Caroli disease is characterised by congenital, segmental,
saccular dilatations of the intrahepatic bile ducts without
other hepatic histological abnormalities. The dilated
ducts connect with the main duct system and are liable 
to become infected and contain stones. Caroli disease
often coexists with congenital hepatic fibrosis and these
cases are designated as Caroli syndrome. Presentation may
be as abdominal pain and cholangitis, or as haemorrhage
from oesophageal varices. Dayton et al summarised 142
Caroli patients from all over the world according to the
literature, and found that cholangiocarcinoma may be a
complication, the rate being 7%.1 The prognosis is poor,
and surgical treatment should be applied.
The development of hepatectomy has depended on
the growing knowledge of the anatomy, physiology and
pathology of the liver, especially the combination of 
preoperative image evaluation and surgical techniques.
Nowadays, the safety and efficacy of hepatectomy has
magnificently improved, and the purpose of hepatectomy
is to eliminate the focus of infection thoroughly and 
preserve the remnant of the liver sufficiently. In order to
get a more secure therapeutic effect and recovery of hepa-
tectomy, Professor J.H. Dong introduced the theory of
“precise hepatectomy”, which is established on the foun-
dation of hepatic segments on anatomy, regeneration 
and preservation of liver function on the physiology, and
the extent of pathological changes. The evaluation of
images before operation, analysis of the volume and com-
ponent of the remnant liver, re-evaluation of the images
during the operation, the method of blood flow control,
judgement of the margin during the operation, division
of the liver parenchyma, the techniques of resection and
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Figure 2. Portal vein and hepatic vein were re-established by Mevis software.
Table 1. Volumes of each branch of portal vein territories
Territory Volume (mL) Relative of total (%)
P1 75 5.1
P2 159 10.9
P3 128 8.8
P4 91 6.2
P5 231 15.8
P6 57 3.9
P7 123 8.4
P8 589 40.9
Total 1,463 100.0
Table 2. Territories drained by each vein
Territory Volume (mL)
Relative of 
total (%)
Left hepatic vein 300 20.5
Middle hepatic vein 213 14.5
Right hepatic vein 924 63.2
Total 1,463 100.0
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reconstruction—all these make up “precise hepatectomy”.
We not only resected the lesion thoroughly, but also paid
close attention to the remnant liver function and volume.
From this patient, we can get a picture of hepatic vein
reconstruction combined with segmentectomy.
The reconstruction of the hepatic vein is very im-
portant to the future function of the remnant liver. 
Reconstruction of the right hepatic vein is indicated for
patients who have no right inferior hepatic veins, or veins
which are too minute. Nakamura et al considered that 
the sinusoidal space of the intraparenchyma can provide 
satisfactory drainage function,2 and the bloodstream 
in the S5 and S6 sectors can backstream through the 
middle hepatic vein and caudate.3 But when there is no 
ramus communicans in the intrahepatic veins or the 
right inferior hepatic veins, and the hepatic vein is
A
C
E
B
D
F
Figure 3. (A) Liberation of the liver to get an outline of the organ; (B) disassociation of the liver parenchyma, and the pedicle of S5
and S6 is suspended; (C) the resected specimen; (D) the specimen is isolated to get a length of right hepatic vein; (E) the right hepatic
vein we obtained was about 3 cm; (F) reconstruction using a bridge between the broken ends of S5, S6 and the inferior vena cava.
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Figure 4. Examination of liver function after operation. Total bilirubin, direct bilirubin as well as AST, r-GT and ALP showed decreas-
ing trends after the operation.
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Figure 5. One month after operation, the remnant liver has
undergone hyperplasia.
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Figure 6. Haematoxylin & eosin 100×. (A) The black arrow shows hepatic tissue atrophy and white arrow shows that the small bile
duct has undergone hyperplasia. (B) The black arrow highlights hepatic tissue and the white arrow highlights the dilated bile duct
and fibro-tissue hyperplasia.
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resected, reconstruction of the blood vessels should be
considered.
It is commonly considered that when the functional-
ity of the future remnant liver is below 30%, the recon-
struction of the hepatic vein is necessary;4,5 futhermore,
normal self veins from the resected specimen can pro-
vide grafting.6 From this case, we arrived at the same 
conclusion.
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